Induced KCNQ1 autoimmunity accelerates cardiac repolarization in rabbits: potential significance in arrhythmogenesis and antiarrhythmic therapy.
Autoantibodies directed against various cardiac receptors have been implicated in cardiomyopathy and heart rhythm disturbances. In a previous study among patients with dilated cardiomyopathy, autoantibodies targeting the cardiac voltage-gated KCNQ1 K(+) channel were associated with shortened corrected QT intervals (QTc). However, the electrophysiologic actions of KCNQ1 autoimmunity have not been assessed experimentally in a direct fashion. The purpose of this study was to investigate the cardiac electrophysiologic effects of KCNQ1 autoantibody production induced by vaccination in a rabbit model. Rabbits were immunized with KCNQ1 channel peptide. ECG recordings were obtained during a 1-month follow-up period. Rabbits then underwent in vivo electrophysiologic study, after which cardiomyocytes were isolated for analysis of slow delayed rectifier current (IKs) and action potential properties via patch-clamp. KCNQ1-immunized rabbits exhibited shortening of QTc compared to sham-immunized controls. Reduced ventricular effective refractory periods and increased susceptibility to ventricular tachyarrhythmia induction were noted in KCNQ1-immunized rabbits upon programmed ventricular stimulation. Action potential durations were shortened in cardiomyocytes isolated from KCNQ1-immunized rabbits compared to the sham group. IKs step and tail current densities were enhanced after KCNQ1 immunization. Functional and structural changes of the heart were not observed. The potential therapeutic significance of KCNQ1 immunization was then explored in a dofetilide-induced long QT rabbit model. KCNQ1 immunization prevented dofetilide-induced QTc prolongation and attenuated long QT-related arrhythmias. Induction of KCNQ1 autoimmunity accelerates cardiac repolarization and increases susceptibility to ventricular tachyarrhythmia induction through IKs enhancement. On the other hand, vaccination against KCNQ1 ameliorates drug-induced QTc prolongation and might be useful therapeutically to enhance repolarization reserve in long QT syndrome.